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E a r l y l i f e A l f r e d S p i n k s was b o rn in th e F e n village o f L ittle p o rt w here his fam ily h ad lived fo r several g e n e ra tio n s. T h e earliest k n ow n co n n e ctio n on his m o th e r 's side w as an Isaac H a rle y w ho was involved in th e L ittle p o rt riots o f 1816. H e was c a p tu re d along w ith fo u r o th ers, trie d and executed, at th e age of 33. T h e ev en t is rec o rd e d on a sto n e ta b le t on the to w er of St M a ry 's C h u rc h in Ely: 'H e re lye in te rre d in one grave th e B odies of W illiam B eam iss, G eo rg e C row , J o h n D e n n is, Isaac H a rle y and T h o m a s S o u th , w ho w ere all ex ecu ted at E ly on th e 28 D ay of J u n e 1816, having b een c o n v icted at th e S pecial A ssizes h o ld en th e re o f d ivers R o b b eries, d u rin g th e R iots at L ittle p o rt in th e M o n th o f M ay in th a t Y ear. M ay th ere aw ful fate be a w a rn in g to o th e rs .' W e know m o re of A lfre d 's m a te rn a l g ra n d fa th e r, W illiam H arley, w ho was b o rn in 1848 and in a b o u t 1887 left E n g la n d w ith his wife and th re e c h ild re n to settle in C anada. T h e p a rty e n c o u n te re d very ro u g h seas on the voyage and tw o of th e c h ild re n died. T h e y settled in a rem o te p a rt n e a r N o rth C y p ress, M a n ito b a , and th e re A lfre d 's m o th e r and a n o th e r d a u g h te r w ere b o rn . T h e y lived in a p rairie cabin, and she (still alive) ju s t rem e m b e rs th e how ling of the w olves n earb y in severe w eather. T h e v e n tu re was n o t successful, how ever, and the fam ily re tu rn e d once m ore to L ittle p o rt. G ra n d fa th e r lived u n til 1929 and becam e a w ell-know n c h a ra c te r in the village. In view of his g ra n d s o n 's later career, it is in te restin g th a t he h im se lf becam e a h e rb a list w ith a flourishing clientele (b u t at a rg u m e n ta tiv e o dds w ith the local doctor!). A lfre d 's fath er, also A lfred S pinks, m anaged a b rew ery in L ittle p o rt. H e was at one tim e a c h o riste r at T rin ity C h u rc h , L ad y C hapel of Ely C a th e d ra l, and from him his son m ig h t well have in h e rite d his lifelong love of m usic. T h e fam ily was far from w ealthy b u t closely knit, and A lfred ju n io r (an only child) had a h ap p y c h ild h o o d , all of w hich he sp en t at L ittle p o rt. H e 567 n e v e r lost his reg a rd for th e village, his in te re st in local affairs, and his affection for th e frie n d s he m ad e w h e n a boy.
A lfred seem s to have h ad an e x e m p lary ch ild h o o d : he w as q u iet, stu d io u s, th o u g h tfu l, e v e n -te m p e re d , a n d so m e th in g o f a p e rfe c tio n ist in his h o b b ies, w h ich in c lu d e d p h o to g ra p h y , cycling, sw im m in g an d , later, m usic. H e a tte n d e d th e local in fa n ts ' a n d village b o y s ' school, a n d in 1932 w on a sch o la rsh ip to S o h am G ra m m a r S chool. T h r o u g h o u t th is p e rio d he was the b rig h t boy o f his year (and p ro b a b ly his g e n e ra tio n ), a n d w as resp e c te d by his fellow p u p ils a n d tea c h e rs alike. C o n te m p o ra rie s have recalled an essay e n title d 'F e n la n d on ic e ', w ritte n at th e age of six d u rin g a severe w in te r, b e in g read o u t to th e assem b led c h ild re n at th e In fa n ts ' S chool by th e h e a d m istress, M iss F lo rrie L ee, and th e h e a d m a ste r o f th e 'big b o y s ' sc h o o l' in L ittle p o rt, M r H a rry B arlow , c o n sid e red A lfred to have b een his o u tsta n d in g p u p il in a life-tim e of teach in g . F o r S o h am G ra m m a r School, th e L ittle p o rt day boys ca u g h t an L .N .E .R . steam tra in at 8.15 a.m ., c h a n g in g at Ely for th e sin g le -trac k 'puffing b illy ' to arriv e at S o h am at 9.00 a.m ., th u s usu ally m issin g m o rn in g p ray ers. T h e re tu rn jo u rn e y also e n ta ile d a change at E ly w ith a h a lf-h o u r w ait, w here on th e c o m m o d io u s oak tab le in th e w aitin g room he reg u larly p o lish ed off ho m ew o rk for h im se lf and his frien d s. T h u s it w as, a fter o b ta in in g his H ig h e r School C ertificate in 1934 (d istin c tio n s in m ath e m a tic s an d b o tan y ) he was aw ard ed an Isle o f E ly m ajo r sc h o la rsh ip a n d was a d m itte d to th e N o ttin g h a m U n iv e rsity C ollege in 1935, to read an h o n o u rs course in C h e m istry .
O nce again, his c o n d u c t seem s to have b een ex em p lary . H e h ad an alm ost u n lim ite d capacity for h a rd w ork, an d , like so m an y stu d e n ts of th a t p e rio d co m in g fro m a w o rk in g class b a c k g ro u n d , he w as in te n t on b ein g successful. H e chose his few s tu d e n t associates w ith care, a n d m an y becam e lifelong frien d s. H is in te rests a p a rt fro m stu d y w ere ram b lin g in D e rb y sh ire , discu ssio n w ith co m p an io n s on w ide ran g in g topics, and organ m usic. H e h ad little in te re st in politics, and took no p a rt in d e m o n stra tio n s. D u rin g his th re e y e a rs' stay in N o ttin g h a m he lived b o th in lodgings and in H u g h S te w a rt H all, of w hich he w as very fond. T h e c h e m istry d e p a rtm e n t at N o ttin g h a m (headed by P ro fesso r F. S. K ip lin g , F .R .S ., and after 1936 by P r o c e s s o r J. M . G u lla n d , F .R .S .) had a h igh re p u ta tio n . T h e p rev io u s year h ad p ro d u c e d first class h o n o u rs s tu d e n ts w ho in clu d ed D r G . W . C ooke, F .R .S . (later a C h ie f Scientific Officer of the A g ricu ltu ral R esearch C ouncil), S ir G o rd o n H o b d a y (later C h a irm a n of T h e B oots C o m p a n y L td , and C h an cello r of the U n iv e rsity of N o ttin g h a m ), S ir R o lan d W rig h t (later ch a irm a n of I.C .I. L td ) and the late M . W . P a rtrid g e (fo rm erly P ro fesso r of P h a rm a c eu tica l C h e m istry at N o ttin g h a m ). P e rh ap s significantly for A lfre d 's su b se q u e n t career, o th e r g rad u a tes of th e past from th e sam e D e p a rtm e n t had in clu d ed M a rm a d u k e B arrow cliffe (ca, 1910) and F. L. Rose (193 at th a t tim e research d ire c to r and a research ch em ist respectively in the D y estu ffs D iv isio n of I .C .I . L td at B lackley, M a n c h e ste r. It was B arro w cliffe's in fluence over th e years th a t h ad led to a stead y stre a m of som e tw e n ty o r so g ra d u a te s a n d P h .D .s fro m N o ttin g h a m sta rtin g th e ir in d u stria l c a reers th ro u g h th e d o o rs of H e x ag o n H o u se in Blackley.
A lfred m a in ta in e d th e s ta n d a rd he h a d set h im se lf a n d o b ta in e d his B .Sc. in C h e m is try w ith first class h o n o u rs. T h e U n iv e rsity C ollege at N o ttin g h a m took L o n d o n e x te rn al deg rees at th a t tim e, a n d A lfred achieved th e b e st m ark s o f his year in c h e m istry in th e w hole of th e U n iv e rs ity of L o n d o n , ex te rn al as w ell as in te rn a l stu d e n ts. F o r th is, he was a w a rd ed th e N eil A rn o tt s tu d e n ts h ip for p o stg ra d u a te research . H e d e c id e d to h o ld his s tu d e n ts h ip at Im p e ria l C ollege and began th ere in 1938 to w o rk w ith th e new ly a rriv ed P ro fe sso r I. M . H e ilb ro n , F .R .S ., and alongside A. W . J o h n so n (F .R .S . 1956), w ho h ad ju s t g ra d u a te d at Im p e ria l C ollege. T h e rese a rc h o bjective was a sy n th esis of v ita m in A (1), and in itially m u c h effort w as p u t in to an a ssessm en t o f a synthesis p u b lish e d th e p rev io u s year by K u h n and M o rris in G e rm a n y . T h e key in te rm e d ia te , (3-ionylideneacetaldehyde (2), had p ro v ed to be very elusive and S p in k s w as orig in ally assigned th e task of looking at alte rn a tiv e ro u te s to th is c o m p o u n d . T h e s e involved cyclization of p se u d o io n o n e (v|/-ionone) d eriv ativ es, and th e resu lts w ere d escrib ed in his first p ap er.
C H O
W h ereas acid cyclization of th e open chain vJ/-ketones gave th e a-iso m e rs, cyclization of th e c o rre sp o n d in g sem icarbazones gave th e (3-isomers. U n fo rtu n a te ly th e d esired C 15 aldehyde co u ld n o t be o b tain ed by this a p p ro ach , and W . E. Jo n es (th e ir im m ed iate su p erv iso r) suggested th a t the little know n C 14 aldehyde (3) from a -io n o n e m ig h t be w o rth a tte n tio n . A t th is p o in t E. R. H . Jones (now S ir E w art Jones, F .R .S .) took over th e d ire c tio n of th e research; the w ar had b eg u n , and even the d aytim e research in L o n d o n was later to be p u n c tu a te d by air raids and u n e x p lo d e d b o m b in cid en ts, w hile th e n ig h ts w ere largely taken up by fire-w atching. N ev erth eless, the ch e m istry w ent on, and S pinks found th a t th e D a rz en s c h a in -le n g h ten in g of (3-ionone w ould indeed give the C 14 in te rm e d ia te , its s tru c tu re p ro v ed by u.v. sp e ctro m e try . T h e p ro posed ro u te to vitam in A as it was now set ou t d e p e n d ed on the use of acetylene in term ed iates. U n fo rtu n a te ly , these took longer to p rep a re th an was expected. Soon the (im p o rted ) su p p ly of (3-ionone ran out, and rese a rc h in th is area w as largely d e fe rre d u n til a fte r th e w ar. In th e m ean tim e, th e sy n th e sis w as tak en u p by R oche in S w itz erlan d , p u rs u e d to a successful co n clu sio n , a n d th e n on to c o m m ercial e x p lo ita tio n for v ita m in A, (3-carotene, an d o th e r c a ro ten o id s. In d e e d , to d ay alm o st all of th e c o m m erical p ro d u c tio n o f v ita m in A, a m o u n tin g to several th o u sa n d to n s p e r year, is b ased on th e C 14 ald eh y d e. T h e fo rm a tio n a n d reactio n s of th is c o m p o u n d a n d th e c o n firm a tio n of its s tru c tu re fo rm e d th e m ain p a rt o f A lfre d 's P h .D . th esis, and th e d eg ree w as a w a rd ed in 1940.
A lfred took no p a rt in u n io n affairs at Im p e ria l C ollege, b u t o th e r th a n his c h e m ist colleagues he a p p e ars to have h ad an in te re stin g an d c o sm o p o lita n circle of frie n d s. T h e s e in clu d e d a b o ta n is t R o n ald W o o d (F .R .S . 1976) and in his first y ears a G e rm a n a e ro n a u tic s s tu d e n t ( K u r t M ittre n g a ), w ho p e rsu a d e d th e o th e rs to jo in h im on a w alking trip along th e R h in e and M oselle. T h is w as e n liv e n ed by a visit to th e K o b le n z w ine festival and co n c lu d e d (in late Ju ly 1939) w ith a p ro tra c te d farew ell p a rty at th e s tu d e n ts ' clu b in B erlin. A fo rtu n a te c o n ta c t w ith th e B ritish em b assy e m p h asized th e n eed for an im m ed ia te re tu rn to th e U .K ., an d in fact w ar w as d eclared only tw o days a fter th ey arriv ed back. A lfred ren ew ed his c o n n e ctio n w ith D r M ittre n g a afte r th e w ar by w ay of fam ily visits, an d w as p e rsu a d e d to take lessons in G e rm a n , in w h ich to n g u e he becam e p roficient. D u rin g th e tim e at Im p e ria l C ollege at th e b e g in n in g o f th e w ar, th e c h e m istry d e p a rtm e n t was v isited by th e a fo re m e n tio n e d M . B arrow cliffe for in terv iew p u rp o se s, as a resu lt of w h ich b o th S p in k s and Jo h n so n w ere offered a p p o in tm e n ts (1940, s ta rtin g salaries £ 3 5 0 p.a.) in th e D yestuffs D iv isio n of I .C .I . L td . H o w ev er, it was a rra n g e d th a t for th e first tw o years th ey sh o u ld rem ain at Im p e ria l C ollege as p erso n al assistan ts to P ro fe sso r H e ilb ro n , at w h ich p o in t th e tw o frie n d s p a rte d c o m p an y , so far as rese a rc h w as co n cern ed . H e ilb ro n had for som e years been a c o n su lta n t to th e D yestuffs D iv isio n of I .C .I ., and u n d e r his general d ire c tio n and m o re im m ed iately th a t o f D . H . H ey (F .R .S . 1955) and A. H . C ook (F .R .S . 1969), S pinks was now assigned to a p ro je c t of in te re st to th e co m p an y in v o lving th e p re p a ra tio n o f p o ten tia l th e ra p e u tic agents based on ce rtain p y rid y lq u in o lin e s a n d related series, a few m e m b e rs of w h ich had alread y b een m ade at Blackley by F. R. B asford and F. L . R ose fro m p y rid in e in te rm e d ia te s first d iscovered at Im p e ria l C ollege. T h e y h ad b een fo u n d to possess spasm olytic activity. T h ro u g h these events A lfred m ade his first c o n tact w ith I.C .I . and w ith its m ed icin al researches. T w o years later, in 1942, he left Im p e ria l C ollege and m oved n o rth to reside initially at the D a n d y C ock In n at D isley, C h e sh ire , w hence he trav elled each day by tra in to B lackley, to begin his form al in d u stria l career. F o r the-next eig h t years he w orked co n tin u o u sly as an ex p e rim e n tal scien tist, u n h in d e re d by affairs o f m an a g e m e n t. T h is p erio d , w hen he played a m ajo r role in dev elo p in g w hat was to becom e an im p o rta n t b u t at th a t tim e little u n d e rsto o d b ran c h of p h arm acology, was also e v e n tu a lly to p ro v id e a tu rn in g p o in t in his career, a n d for th is reason it is re c o rd e d in som e detail.
B l a c k l e y , Im p e ria l C h e m ic a l In d u s trie s L td e n te re d th e p h a rm a c e u tic a ls field in 1936 afte r several years of d e b a te w ith in th e co m p an y . T h e D yestuffs D iv isio n (now O rg a n ic s D iv isio n ) w as e n tru s te d w ith th e resp o n sib ility b u t o nly on th e basis o f a p ro b a tio n a ry five-year tria l p e rio d (£ 7 5 000 h a v in g b een set aside for th e p u rp o se !), to be te rm in a te d if no discoveries w ere m ad e in th a t tim e. W ith th e o u tb re a k o f w ar th is orig in al p lan was fo rg o tte n a n d e x p a n sio n becam e th e o rd e r o f th e day. O rig in ally , six d o c to ra te ch e m ists p ro v id e d th e e n tire e x p e rim e n tal effort, and relev an t biological assays w ere in te n d e d to be m ad e in u n iv e rsity (m edical) d e p a rtm e n ts. T h is n u m b e r h ad in cre ase d to 20 by late 1942, and had b een jo in e d by a sm all g ro u p o f re sid e n t b iologists. S p in k s was rec ru ite d into th e c h e m ist tea m , b u t first he w as sen t off on th e c u sto m a ry 'C o o k 's t o u r ' o f selected d e p a rtm e n ts of th e D y estu ffs D iv isio n as a w hole, w hich inter alia e n ab led m a n a g e m e n t to m ake a p re lim in a ry assessm en t o f th e new r e c r u it's ability. A lfred fo u n d h im se lf at one stage u n d e r th e charge of th e so m e w h at e ccen tric 'J o ' S y lv ester, H e a d of P a ten ts. It did n o t prove a h a p p y rela tio n sh ip a n d in his p a rtin g talk w ith A lfred, M r S ilvester rem a rk e d th a t 'H e (S p in k s) was n o t only ig n o ra n t b u t in so le n t,' a story recalled by A lfred m an y tim es in m o re m a tu re years. In d ue course, A lfred jo in e d th e M e d ic in al C h e m istry S ection, and in p a rtic u la r the sm all g ro u p aim in g at th e sy n th esis of p o ten tia l analgesics based on p a rtial s tru c tu re s of m o rp h in e . H is first task was to m ake a lite ra tu re survey (ex tern al review s w ere u n k n o w n ) and c h aracteristically he p r o du ced a m aste rly d o c u m e n t. H ow ever, he h im se lf n ev er jo in e d the actual p re p a ra tiv e team b u t in stead m ad e a m ove th a t was u ltim a tely to lead to his su b se q u e n t c areer in th e biological d isciplines. O ne of the original 1936 research p ro je c ts of th e M e d ic in al S ection co n cern ed the th en new ly d isco v ered s u lp h a n ila m id e -d e riv e d P ro n to sil d ru g s, the first agents fo u n d to have an un eq u iv o cal c u rativ e action against system ic bacterial infections. T h e y w ere azo c o m p o u n d s, and F. L . Rose, originally an azo ch em ist, had b een set to w ork on th em . O ne o u tco m e was the discovery of the S e c tio n 's first d ru g (su lp h a d im id in e B .P ., 1940), and it was a side issue fro m th is w ork w ith w hich S pinks was to becom e co n cern ed . Rose had b een in trig u e d and p u zzled by th e seem ing d iscrep an cies betw een an tib acterial activities in vitro and p rep a rin g . In co n seq u en ce, and w ith his biologist colleague (A. R. M a rtin ) he h ad been led to develop m icroanalytical m eth o d s for d e te r m in in g blood co n c en tra tio n s of his ex p erim en tal d ru g s in m ice. A lth o u g h co m m o n p lace today, such d ru g ab so rp tio n stu d ies w ere virtu ally u n know n at th a t tim e, and the I .C .I. m an ag em en t (b o th chem ical and biological) becam e so d is tu rb e d by th e d isp ro p o rtio n a te a m o u n t o f tim e R ose an d M a rtin seem ed to be d ev o tin g to th e ir new in te re sts th a t th ey in stru c te d th a t th e w ork sh o u ld be sto p p e d . H o w ev er, th e p ro m o tio n of R ose to head th e S ectio n en a b le d th e w ork to c o n tin u e , and he im m ed ia te ly in v ited S p in k s to take on th is p a rtic u la r rese a rc h as a fu ll-tim e o c c u p atio n . It w as a fo rtu n a te choice in every w ay. E ven at th a t c o m p a rativ ely early stage of his career w ith th e C o m p a n y , A lfre d 's forceful c h a ra c te r an d e n th u sia sm , c o u p le d w ith his e x p e rim e n ta l skill, soon tu rn e d w h at h ad b een a seem ingly m in o r p ro je c t in to a m ajo r issue o f research policy. A lm o st fro m th a t p o in t o n w ard s, c o n sid e ra tio n of chem ical s tr u c tu r e -d r u g a b so rp tio n relatio n s becam e an im p o rta n t c o n cept in new d ru g d esign w ith in th e S ectio n , and th is at a tim e w h en th e re existed alm ost no form al ph arm aco lo g ical academ ic tea c h in g on th is aspect. S p in k s 's know ledge o f scientific affairs in g eneral a n d his p e r suasiveness w ith a u th o rity led to th e ac q u isitio n of new in s tru m e n ta tio n as soon as it cam e along, in c lu d in g one of th e first tw o B eck m an n u.v. sp e c tro p h o to m e te rs im p o rte d in to th e c o u n try , a c o n sid e rab le ach iev e m e n t in th e face of stric t w a rtim e im p o rt c o n tro ls. O ne of th e earliest C o lem an flu o rim eters was also a c q u ire d , w h ich m ark e d ly in creased the scope of th e in v estig atio n s, p e rm ittin g s tru c tu re stu d ie s w ith a m u ch g re a te r v ariety of chem ical ty p es, m an y d esig n ed specifically for the p u rp o se . T h is was soon follow ed by th e first use of rad io iso to p e -la b elled c o m p o u n d s. B ecause of th e a ll-p re v a le n t d a n g e r o f air raids, n o t to m e n tio n th e h azard s fro m th e 'flying b e d s te a d ' iro n m o n g e ry sen t up fro m the local H o m e G u a rd a n ti-a irc ra ft u n it (of w hich S p in k s was a m em b e r), the m an a g e m e n t at B lackley w isely refu sed to h ouse th e rad io ch em ical u n it in th e new (m edicinal) lab o rato ries th a t h ad ju s t been erected on th e site. E n tire ly of his ow n v o lition, S p in k s overcam e this setback by n e g o tia tin g th e p u rch a se of an obsolete d o u b le -d e c k e r b u s he h ad seen ad v ertised for sale by n e a rb y L e ig h C o rp o ratio n . T h is was in stalled in a far c o rn e r of th e car p ark and e q u ip p e d as a m o b ile lab o ra to ry , w ith c h e m istry d o w n sta irs and biology u p aloft. In th e ev en t of d isaster, it was h o p efully in te n d e d to tow th e b u s away. It served, how ever, to get w ork sta rte d , and p rofit re su ltin g fro m later disposal o f th e m assive lead sh ield in g w ith w hich it had been fitted was re p u te d to have m ore th a n paid for th e e n tire venture! As alread y in d icated , S p in k s 's m ain in te re st d u rin g this early p erio d involved th e fate o f d ru g s in th e anim al body. A high p ro p o rtio n of the w ork co n sisted of single e x p e rim e n ts to settle som e p o in t o f im m ed iate co n cern . H ow ever, th e re w ere no tab le exceptions w hen len g th y in vestigations co uld be p u rsu e d , and several of these w ere d escrib ed in original p apers. T h e p a ra g ra p h s th a t follow p ro v id e illu stratio n s of b o th types.
T h e earliest p ro jects c o n tin u e d th e stu d ies on the su lp h o n a m id e d ru g s, and tw o seem ingly u n usual p h e n o m e n a w ere p u rsu e d in som e detail.
T h e first (14*) rela te d to th e u n e x p e c te d ly low c o n c e n tra tio n achieved in th e b lo o d o f m an by su lp h a g u a n id in e (4 , R 1 = R 2 = H ) a fter oral a d m in is tra tio n . L o w so lu b ility h ad b een ex lu d e d as th e lim itin g factor. In ste a d , R ose h ad su g g e ste d th a t th e h y d ro g e n -b o n d in g p o ten tia l o f the m o lecu le m ig h t be im p o rta n t, and S p in k s teste d th is h y p o th esis by ex a m in in g in m ice fifteen related v a ria n ts a n d h o m o lo g u es in w hich b o n d in g w o u ld be s tru c tu ra lly im p e d e d to a lesser o r g re a te r degree. W ith th e la tte r, b e tte r a b so rp tio n (th ro u g h th e g u t wall) into the b lo o d stre a m w as p re d ic te d , and for th e m o st p a rt th is p ro v ed to be so. T h u s th e m a x im u m blo o d c o n c e n tra tio n achieved w ith the m o n o m e th y l d eriv ativ e (4 , R 1 = H , R 2 = M e; 3.9 m g /1 0 0 m l fro m 5 m g /2 0 g m ouse dose) was n o t significantly d ifferen t fro m th a t given by the p a re n t s u lp h a g u a n id in e (4 3 m g /1 0 0 m l). By c o n tra st th e d im e th y l c o m p o u n d (4 , R 1 = R 2 = M e) and th e d ieth y l h o m o lo g u e gave blo o d c o n c en tra tio n s 8.35 and 7.9 m g /1 0 0 m l resp ectiv ely , a p p ro a c h in g th a t o f su lp h a n ila m id e itself. T h e rem a in in g findings also co n fo rm ed in a large m easu re to the th eo re tic al e x p ectatio n s, am ong th e m th e h ig h e r levels achieved by the meta iso m er o f s u lp h a g u a n id in e (5, 7.8 m g /1 0 0 m l) and th e related p -n itro deriv ativ e (6 ; 7-6 m g), w h ereas th e p o o r a b so rp tio n o f th e su lp h o n e (7; 3 .9 m g) su ggested th a t th e in te g rity of th e term in a l a m id in e m o iety was an im p o rta n t factor.
T h e second su lp h an ilam id e research topic th a t p a rticu la rly in terested S pinks (15, 17) arose from his o b serv atio n of an un u su ally high p e r sistence in th e b lo o d strea m of m ice of the d im e th o x y p y rim id in e 8, one of a g ro u p of variously su b stitu te d su lp h a p y rim id in e s th a t had been m ade speculatively by Rose and G . A. P. T u e y . W hereas su lp h a d im id in e (9) had virtu ally disap p eared (as th e free am ine) from th e blood 24 hours a fter a single oral dose, th e d im e th o x y c o m p o u n d still re m a in e d at a th e ra p e u tic a lly useful a n tib a cte ria l level even a fter 5 days. T h is su b sta n c e w as th e re fo re p o te n tia lly v aluable as a o n c e -d a ily (or less) tre a tm e n t for p n eu m o co ccal in fectio n s in m an , c o m p a re d w ith th e dosage every six h o u rs th e n in use w ith o th e r s u lp h o n a m id e d ru g s. S p in k s u n d e rto o k a len g th y stu d y of its p h a rm a co lo g y in a v ariety o f anim al species, in parallel w ith an ex te n d e d e x a m in atio n of its b acterio lo g y an d toxicology by o th e r colleagues. F o r exam ple, he d e te rm in e d th e e x te n t to w h ich blo o d a n d tissu e c o n c e n tra tio n s m ig h t b u ild u p , p e rh a p s d a n g e ro u sly , th ro u g h rep e a te d daily dosing. A t th a t tim e th e re w as little in th e c u rre n t pharm aco lo g ical lite ra tu re to enable a p re d ic tio n to be m ade. In the ev ent, no u n d u e c u m u la tiv e affect w as fo u n d in m ice. E ach successive dose led to th e m o re rap id a tta in m e n t of in itially a slightly h ig h e r level in th e b lo o d strea m , a tte n d e d late r by a statistically significant increase in th e rate o f fall away fro m th a t m ax im u m . D u rin g e x p e rim e n ts to ex p lain th ese p h e n o m e n a , S p in k s o b serv ed th a t in c o n tra d is tin c tio n to o th e r su lp h a n ila m id e agents th e n in clinical use, th e d im e th o x y p y rim id in e w as largely e x creted in th e u rin e as th e free am ine (i.e. th e effective a n tib a cte ria l fo rm ), and only to a very m in o r e x te n t as a co n ju g ate, a ssu m ed to be th e A -a c ety l d erivative. F u rth e r, a d m in is tra tio n of th e la tte r c o m p o u n d per se led to th e ap p e ara n ce of blo o d levels o f th e free am ine barely d istin g u ish a b le fro m th o se follow ing initial dosage w ith the p a re n t am ine itself. T h is u n e x p e cte d p h e n o m e n o n was fo u n d to be in d e p e n d e n t of th e ro u te of a d m in istra tio n , so th a t d e-a c e ty la tio n m u st have been system ic. T h e ra p e u tic e x p e rim e n ts (against Streptococcus pyogenes), c o m p a rin g th e free am ino c o m p o u n d w ith its acetylated co n jugate, gave alm ost id en tical effects, th u s co n firm in g th e p h a rm a cokinetic o b serv atio n s. C o m p o u n d 8 was th e n s u b m itte d to clinical trial in h u m a n p n eu m o co ccal p n eu m o n ia s, and w as fo u n d to be fully effective at th e o n ce-d aily oral dose p re d ic te d by S pinks. H ow ever, p en icillin was by now b e c o m in g available in g eneral m ed icin e and p ro v in g o f g rea ter clinical in te rest. It was also a rg u e d th a t less fre q u e n t a d m in istra tio n m ig h t lead to th e om ission o f a dose th ro u g h o v ersig h t, and co n seq u e n tly it was d ecid ed n o t to go ahead and m ark e t the new c o m p o u n d .
T e n years later, a lo n g -a c tin g su lp h o n a m id e was in tro d u c e d fro m th e U .S .A . (10, K ynex; L ed erle), w hich led to th e reversal o f th e earlier policy decision, an d b elated a d d itio n of S u lm o x to th e I.C .I . range. In th e m ean tim e S pinks had c o n tin u e d w ith extensive research to explain th e u n iq u e p ro p e rtie s of th e c o m p o u n d , u sin g p h y sico -ch em ical tec h n iq u e s for exam ple, and also by h aving his ch em ist colleagues sy n th esize novel definitive s tru c tu re s for h im to stu d y (17). It was fo u n d th a t m ark ed p ersisten ce in th e b lo o d strea m re q u ire d th e p resen ce in th e su lp h ap y rim id in e m olecule of tw o alkoxy g ro u p s in p o sitio n s 4 and 6 of th e p y rim id in e ring. All fu rth e r m odifications of th e s tru c tu re , such as rem oval of one alkoxy g ro u p , tra n sfe r of th am ino g ro u p to th e meta p o sitio n , s u b s titu tio n of a b e n z en e rin g fo r th e p y rim id in e rin g , or s u b s titu tio n of a ca rb o x y g ro u p for su lp h o n a m id e , re su lte d in a decrease of p e rsiste n c e . T h e p e rsiste n c O ne specially im p o rta n t o b jectiv e w as to d e te rm in e th e effect of base s tre n g th on oral in g estion and tissu e d istrib u tio n . T h is w as p u rsu e d in som e d e p th to fill in p a tte rn s of s tru c tu re -a c tiv ity relatio n s th a t w ere e m e rg in g fro m collateral r e searches on o th e r c h e m o th e ra p e u tic ag en ts (such as a n tim a la ria l, tr y pan o cid al, a n titu b e rc u lo u s ). T o th is end, th e ad hoc p re p a ra tio n of test su b sta n c e s w as o ften n e e d ed , a task th a t his ch em ist colleagues readily u n d e rto o k , k n o w in g th a t th e re su lta n t ex p e rim e n tal findings and the th eo re tic al d e d u c tio n s w o u ld be im m ed iately ap p licab le to th e ir d a y -today p ro b le m s. F o r exam ple, one stu d y involved the g ro u p 11-17. It re q u ire d th e a d m in istra tio n of th e c o m p o u n d s by a v ariety o f ro u tes, and the m e a su re m e n t, w ith decay and ex cretio n p a tte rn s, of th e c o n c en tra tio n s reach ed in a n u m b e r of tissues (such as blood, m uscle, spleen, lung). S p in k s fo u n d th a t th e c o m p o u n d s 11, 12 and 13 w ere well ab so rb e d fro m th e g u t, a tta in in g h ig h blood levels and a fairly u n ifo rm d istrib u tio n am ong a v ariety of tissues. C o m p o u n d s 14 and 15 achieved only low blo o d levels, b u t co m p arativ ely h ig h c o n c en tra tio n s in m uscle, spleen and lu n g (3-5 tim es th a t in blood), w hile 16 was very poorly a b so rb e d w hen a d m in iste re d by m o u th , b ein g v irtu ally ab sen t in blood and solid tissues, and barely d etectab le in u rin e. S u b c u tan e o u s a d m in i stra tio n , by c o n tra st, gave m ea su rab le and p e rsiste n t c o n cen tratio n s; this was an im p o rta n t finding because stru c tu re s of this type w ere c u rre n tly b ein g in c o rp o ra te d in to p o ten tia l (bovine) try p an o cid es re q u ire d to have e x ten d ed p ro p h y la c tic activity T h e resu lts o b tain e d w ith these cationic agents n a tu ra lly d ire c te d in te rest to w ard s anionic stru c tu re s. Som e experience had already been gained w ith w eaker acids (su lp h o n am id es, carboxylic), b u t little o r n o th in g was know n ab o u t su lp h o n ic acids, for exam ple, w ith th e single ex cep tio n of th e try p a n o c id a l ag en t S u ra m in (18) , a fo rm e r G e rm a n d ru g th a t w as th en b ein g m ad e a n d sold by I .C .I . (A n try p o l), an d w h ich w as claim ed to give p ro te c tio n over a p e rio d of several m o n th s follow ing a single p a re n te ra l dose. F o r th is in v estig atio n , R ose and R. A. W ilk in so n p re p a re d a series of ten c o m p o u n d s w h ich w ere, in effect, fra g m en ts of v aried m o lecu lar size d e riv e d fro m th e S u ra m in s tru c tu re s ta rtin g w ith the p a re n t n a p h th y la m in e trisu lp h o n ic acid, and also related deriv ativ es ca rry in g only carboxylic acid residues. S p in k s e x am in ed th ese su b stan ces in g reat detail (in th e ra b b it), w o rk in g o u t precise analytical m e th o d s and tissu e recovery factors for each p re p a ra tio n , w ith o u t th e help o f p re se n t-d a y sp ectro sco p ic tec h n iq u e s. T h e extensive ex p e rim e n tal findings fro m th is in v estig atio n w ere p u b lished (18) , an d d iscussed at len g th in relatio n to factors such as p ro te in b in d in g and m eta b o lism . T h e u n u su a l p e rsiste n c e of c o m p o u n d 18 in th e b lo o d strea m of th e anim als after in tra v en o u s in jectio n w as confirm ed. T h e initial (very h igh) c o n c e n tra tio n fell to h alf in 60 h o u rs a n d to a q u a rte r after 110 h o u rs, b u t was still d ete c ta b le th re e m o n th s later. T h e d e sm e th y l ho m o lo g u e (18; M e = H ) was of special in te re st because it was know n to be alm ost co m pletely devoid of th e ra p e u tic activity, yet it was reta in e d eq ually well in the b lo o d strea m . M ark ed persisten ce, u p to 110 h o u rs, was fo u n d in th e analogue o f 18 in w h ich th e tw o e q u iv alent cen tral ra-am in o b en zo y l resid u es w ere replaced by pa m in o b e n ze n e su lp h o n y l g ro u p in g s. O n th e o th e r h a n d , the om ission of these tw o sam e am in obenzoyl m oieties (the u reid o linkage now at A good exam ple of th e p rac tic a l a p p lic atio n o f th is k in d o f in v estig a tio n c o n c e rn e d th e n eed to d e te rm in e th e choice of fo rm u la tio n and the o p tim u m ro u te of a d m in is tra tio n fo r th e h ig h ly active (bovine) try p anocide A n try cid e , th e n lately d isco v ered by F. H . S. C u rd and D . G . D avey in th e I .C .I . lab o ra to rie s. T w o salts w ere fav o u red fro m the m a n u fa c tu rin g p o in t of view: th e very soluble m e th o su lp h a te (17; X = M e S O^), and th e m u ch less soluble (1 : 300) c h lo rid e (X = C l~). T h e first q u e stio n w as w h e th e r th e necessary degree of tissu e p ersisten ce for p ro p h y la c tic effect w as b e tte r o b ta in e d by a d m in iste rin g a so lu tio n of the fo rm e r, o r a lte rn a tiv e ly a su sp en sio n (w ith possible d e p o t action) of th e latte r. A lso it w as necessary to define fro m lab o ra to ry stu d y the doserelated m in im u m tissue c o n c e n tra tio n s for th e ra p e u tic activity, in s u p p o rt of a difficult and len g th y field in v estig atio n p u rsu e d u n d e r tropical c o n d itio n s. F o r th is p u rp o se , S p in k s e la b o rate d an e n tirely novel an a ly ti cal te c h n iq u e , able in p a rtic u la r to d istin g u ish b etw een the p a re n t c o m p o u n d and its m an y m etab o lites. It d e p e n d ed u p o n th e ability of A n try cid e to fo rm so lv en t-so lu b le salts w ith c ertain anionic dyestuffs. T h is device h ad b een recen tly em ployed elsew here w ith a few o th e r basic d ru g s, b u t it was lim ited in its ap p licatio n because the co lo rim etric assay was confined to th e visible sp e ctru m . S p in k s fo u n d th a t the altern ativ e use of a stro n g ly fluorescent dye such as eosin resu lte d in a 1000-fold increase in sen sitiv ity (20). M o reo v er, by careful a d ju stm e n t of p H , the co rrect choice of solvent, and e x p e rim e n tin g w ith som e 20 cationic c o n tro ls, a very high level of specificity was u ltim ately achieved. T h e eventual o u tco m e m u st have been one of the m o st com p reh en siv e lab o rato ry stu d ies m ade up to th a t tim e on any new v e terin ary th e ra p e u tic agent before it w ent to trial in the field, and d e m o n stra te d conclusively th e value of th is k in d of a p p ro a c h as a ro u tin e in new d ru g e v alu atio n . In c id e n ta lly , th e even tu al fo rm u la tio n for A n try c id e c o n ta in ed b o th m e th o s u lp h a te and c h lo rid e, in p rec a lc u la te d p ro p o rtio n s .
S p in k s 's m o st im p o rta n t c o n trib u tio n at th is stage in his care e r w ith I.C .I . p ro b a b ly c o n c ern e d th e w a rtim e research on new a n tim a la ria l agents. T h e chem ical sy n th e tic w ork h ad b e g u n early in 1942, sh o rtly befo re he jo in e d th e C o m p an y . It follow ed a re q u e st fro m th e A llied m ilita ry m edical a u th o ritie s for a new d ru g to replace an d im p ro v e u p o n the e rstw h ile G e rm a n c o m p o u n d M e p ac rin e , w h ich h eld th e day for th e a rm e d forces fighting in m ala rio u s areas w h e n access to th e q u in in e p la n ta tio n s w as lost to th e Jap an ese in 1941. A jo in t B ritish and A m erican research p ro g ra m m e had b een esta b lish e d in co n seq u en ce, c o o rd in a te d by th e tw o n atio n al M edical R esearch C o u n cils, w ith b o th academ ic and in d u stria l p a rtic ip a tio n . T h e o b jective w as a colourless, n o n -to x ic , p ro p h y la c tic agent, and it was to be read y for th e final Pacific m ilita ry and naval cam p aig n , ex p ected in 1944 o r 1945! F. H . S. C u rd and R ose had based th e I.C .I . sy n th e tic chem ical p ro g ra m m e in itially on th e p y rim id in e rin g system , n o t least because th e e arlier w ork on su lp h ap y rim id in e s h ad e sta b lish e d a good fo u n d a tio n in p re p a ra tiv e m e th o d s. T a k in g a lead from chem ical and physical chem ical s tru c tu ra l-a c tiv ity relatio n s w o rk ed o u t fro m earlier a n tim alarial d ru g s, th ey a rriv ed at p ositive (ex p erim en tal) th e ra p e u tic effect in the fo u rth sp ecu lativ e p r e p a ra tio n th a t th ey m ade (19, c o m p o u n d 2666). So g reat was th e e n th u sia sm g e n e ra te d by th is early novel b re a k th ro u g h th a t p re ssu re was ap p lied to get th e c o m p o u n d into clinical trial as soon as possible. H a d S p in k s been involved at th a t p o in t in th e p ro ceed in g s, it is likely th a t the u ltim a te failure of c o m p o u n d 2666 (n eu ro to x ic side-effects p re v e n tin g a d m in istra tio n of effective doses) w ould have b een foreseen. H ow ever, he arriv ed in tim e to m o n ito r later can d id ates, am ong th em th e p h e n y lg u a n id in o p y rim id in e 20 (co m p o u n d 3349), the nex t su b stan ce selected (1943) for clinical stu d y . F irs t cam e the elab o ratio n of analytical m eth o d s (5 ,6 ) for this p a rtic u la r co m p o u n d , c arried o u t w ith the refin em en t c h a ra c te ristic of his late r w ork. T h e n th e ir a p p lic atio n to d e te rm in e a b s o rp tio n , tissu e d is trib u tio n a n d ex c re tio n p a tte rn s in a v ariety of anim al species (10), as w ell as rela te d stu d ie s (7) in h u m a n v o lu n te e rs (w illing colleagues, a n x io u s at any cost to speed th e w a rtim e effort).
A
p la n a tio n (u n d u e re te n tio n in th e g u t, a n d in te rfe re n c e w ith th e in te stin a l flora), a n d his colleagues w ere n o t g reatly d isc o u ra g ed . A second m ajo r b re a k th ro u g h cam e soon a fte rw a rd s w ith a fu n d a m e n ta l change in s tru c tu re in w h ich the p y rim id in e rin g w as rep laced by th e h ith e rto little k n o w n isosteric acyclic d ig u an id e system . T h e th ird p re p a ra tio n of th is ty p e w as c o m p o u n d 4430 (21, R = M e), w h ich w as active n o t only in th e c u ra tiv e test b u t m o re n o tab ly in th e special p ro p h y la c tic assay th a t had b een e stab lish ed by D . G . D avey for th e p u rp o se . S p in k s was again involved, b u t alm ost im m ed iately 4430 w as su p e rse d e d in ex p e rim e n tal in te re st by c o m p o u n d 4888 (21, R = H ), later to be k n o w n as P a lu d rin e . H ow ever, a ten ta tiv e clinical e x a m in atio n h ad show n 4430 w ith its d ig u an id e s tru c tu re to have m ark e d a n tim alarial activity in m an , and to be free from o bvious sideeffects. T h e re w as now no obvious reason w hy 4888 sh o u ld no t be p ro g re ssed as rap id ly as possible. F o r th is p u rp o se , it was necessary to fo re sh o rte n to xicity tests co n sisten t w ith safety, and here S p in k s's c o n trib u tio n becam e d o u b ly im p o rta n t because at a very early stage he was able to in d icate p a rtic u la r org an s and tissues m o st likely to be at risk because of d ru g b u ild -u p . It was also possible for h im to suggest the size and fre q u e n c y o f dosage to th e clinicians resp o n sib le for th e first trials in h u m a n m alaria, and m o re o v e r to rec o m m e n d a regim e th a t w ould d istin g u ish b etw een p ro p h y la c tic and su p p ressiv e activity. T o d a y , these p relim in ary stu d ie s w ould seem ro u tin e , b u t it m u st be rem e m b e red th at th is k ind of a p p ro ach to new d ru g d e v e lo p m en t was alm ost u n h e a rd of in 1944. O n th e p ractical side, for instance, even such basic p ro ce d u re s as th e a d m in istra tio n of d ru g s by th e oral ro u te to sm all anim al species had changed little since th e early years of ex p erim en tal c h em o th erap y , and indeed one professorial associate of I .C .I. had only ju s t ab an d o n ed his p ractice of g rin d in g th e test d ru g w ith w et p o w d ered b iscuit and re baking the m ixture! N o t u n til th e use of the h y p o d e rm ic -c a th e te r device becam e estab lish ed was it possible to dose large g ro u p s accurately w ith p re d e te rm in e d q u a n titie s. N o r was th ere m u ch p rec e d e n t for the q u a n tita tiv e recovery of d ru g s ex h ib itin g a w ide sp e ctru m of chem ical and physical p ro p e rtie s from the m any different anim al tissues likely to be of co ncern, and certainly not in the m in u te q u a n titie s th a t follow ed the a d m in is tra tio n of th e n ew er low -dose th e ra p e u tic agents. T h e sh eer m a g n itu d e o f th ese stu d ies a n d th e elegance w ith w h ich th ey w ere p u rsu e d by S p in k s a n d his team w as p e rh a p s n o t fully a p p re c ia te d at th e tim e, w ith th e all-p re v a ilin g p re ssu re on th e w hole rese a rc h u n it, b u t it left its m ark on th e years to com e by e sta b lish in g a p a tte rn th a t becam e sta n d a rd p ractice in th e I .C .I . lab o ra to rie s, a n d w h ich is a ccep ted to d ay as th e n o rm by m o st n atio n al d ru g re g istra tio n a u th o ritie s; an d th is was 40 years ago. T h e extensive p ro to co ls o f th e P a lu d rin e s tu d y w ere lodged in th e archive, b u t su m m a riz e d findings w ere p u b lis h e d in som e detail (8, 9, 11, 13, 16) . S om e of th e salien t p o in ts are w o rth y o f n o te. F o r exam ple, it was fo u n d th a t P a lu d rin e diffu sed very rap id ly in to m o st tissu es fro m th e blood afte r in tra v e n o u s a d m in is tra tio n to th e ra b b it, an d th e d is tr i b u tio n ratio s w ere m u c h th e sam e afte r 12 h o u rs as a fter 5 m in u te s. T h e c o n c e n tra tio n s w ere in th e a p p ro x im a te d esce n d in g o rd er: kid n ey , lung, liver, spleen; h e a rt, in te stin e , p ancreas; m uscle, fat, b ra in . C o n c e n tra tions in red cells w ere 4 -6 tim es, and in w h ite cells 1 0-100 tim es, th o se in th e plasm a. O ne p a rtic u la rly significant co n clu sio n , o f c o n sid e rab le value in later d ru g design, w as th e o b se rv a tio n th a t the 'c o n d u c to p h o ric ' fu n c tio n of th e stro n g ly basic (b u t q u ite differen tly c o n stitu te d ) d ig u an id e g ro u p in g was fu n ctio n ally analogous to th a t of th e dialkylam inoalkyl side ch ain of o th e r a n tim alarial agents such as m ep a c rin e an d related d ru g s, a n d also of th e q u in u c lid in e n u c le u s in q u in in e itself. E x c retio n w h e th e r th e d ru g was given in tra v en o u sly o r orally, w as m ain ly in th e u rin e , a lth o u g h som e d ru g reach ed th e in te stin a l lu m e n fro m th e b lo o d stre a m b o th d ire c tly and th ro u g h th e bile. F ro m rig o ro u s o b serv atio n s of q u a n tita tiv e recovery, and fro m a c o m p a riso n of toxicities in differen t species of anim als in relatio n to tissu e c o n c e n tra tio n s o f th e p a re n t d ru g , S p in k s cam e to th e very a stu te co n clu sio n th a t P a lu d rin e m u st be largely m etab o lized , possibly in to th e in trin sic active form . T h is su g g estio n was co n firm ed som e years later, after M edical R esearch C ouncil research es w ith in fected m onkeys, a n d in d u e co u rse by the isolation of th e actual d ih y d ro tria z in e m eta b o lite (22) lethal to the m alaria p a ra site i n vitro.
T h e successful tre a tm e n t of coccal in fections by th e su lp h o n a m id e d ru g s h ad stim u la te d a w o rld w id e search for co m p arab le ag en ts to co n tro l diseases caused by acid -fast bacilli. T h re e chem ical leads w ere being ex p lo red in th e I.C .I . lab o rato ries, and S pinks was c o n c ern e d w ith all of th em . T h e m o st p ro m isin g involved d eriv ativ es of 4 ,4 '-d ia m in od ip h e n y lsu lp h o n e (23), first fo u n d to be of an tib a cte ria l in te re st a fter its d etectio n as a m in o r b y -p ro d u c t in early m an u fa c tu re s of su lp h a n ila m id e . A lth o u g h m ark ed ly active in e x p e rim e n tal tu b erc u lo sis, it e x h ib ite d u n d e sira b le cyanotic and n eu ro to x ic side-effects. A lso, low so lu b ility p rev e n ted its use p a re n tera lly . Several p h a rm a ce u tic a l houses h ad been seeking im p ro v ed p ro d u c ts, and at th e tim e fo u r d ifferent p re p a ra tio n s w ere at v arious stages of d e v e lo p m en t (24-27). T h e y w ere all p re p a re d by in te ra c tio n o f th e d iam in e w ith a ld e h y d e -b is u lp h ite com plexes, and as such th ey w ere h y d ro ly tic a lly u n sta b le , re v e rtin g by stages to th e p a re n t su lp h o n e . I t h ad to be se ttle d w h e th e r th e solu b ilized d eriv ativ es w ere active per se (som e claim s to th a t effect h ad b een m ade) o r w h e th e r they first b ro k e do w n to th e d iam in e or at least to an in te rm e d ia te p ro d u c t, in w h ich case it h ad to be d ecid ed w h e th e r I.C .I . w as ju stified in going ahead w ith its ow n c a n d id a te , 2 7 , sy n th esized by R ose som e years earlier.
S p in k s w as jo in e d in th is w ork by a v e te rin a ry b a cterio lo g ist colleague, J. 
n t th a t th e c o m plex c o m p o u n d s h ad no p ro v en a d v an tag e over d ia m in o d
ip h e n y lsu lp h o n e itself, a n d tak in g in to acco u n t o th e r w ork by F ra n c is, in c lu d in g stu d ie s in m an , it w as th is c o m p o u n d th a t was re c o m m e n d e d a n d su p p lie d to clin ician s for use in th e tre a tm e n t o f h u m a n leprosy. F u rth e rm o re , it seem ed th a t effective b lo o d c o n c e n tra tio n s a n d th e ra p e u tic activ ity m ig h t be p ossible w ith th e use of far sm a lle r doses o f th e su lp h o n e th a n h ad h ith e rto b een co n sid e red , a p ro p h e c y th a t w as ju stifie d in th e ev en t and re d u c e d th e p ro b le m o f tox icity to to le rab le levels.
T h e second (a n titu b e rc u lo u s) chem ical lead w as w ith c e rtain th iosem icarb azo n es, e.g. 28 (R = N H .C O .C H 3) th a t som e years ea rlie r h ad b een show n by D o m ag k to be effective in tre a tin g e x p e rim e n ta l in fections, b u t w h ich h ad n o t b een dev elo p ed , seem ingly because of u n to w a rd side-effects. R enew ed in te re s t in I .C .I . follow ed th e p r e p a ra tio n by D r E. ). S tu d ie s on to x icity and th e ra p e u tic efficiency w ere no less th o ro u g h , and w ere sufficiently co n v in cin g to enable a firm d e p a rtm e n ta l decision to be m ade n o t to p ro ceed w ith clinical trial in m an , d esp ite th e early pro m ise.
T h e th ird a n titu b e rc u lo u s lead w ith w hich S pinks w as c o n c ern e d was, in th e ev ent, th e last c o m p o u n d on w h ich he w o rk ed before leaving th e u n it. It was th e p y raz o lo p y rim id in e 29 sy n th esized sp ecu lativ ely by Rose som e years earlier as a p u rin e isostere and later fo u n d by H o g g a rth and M a rtin to be active in vivo b u t n o t in , an ideal situ a tio n of a p p ro ach . M an y m eta b o lite s w ere show n to be fo rm ed , b u t the research was n ev er c o m p leted afte r a b a n d o n m e n t of the c o m p o u n d because of h ep ato to x ic effects in rats (30). O x f o r d , 1 9 5 0 -5 2 S p in k s sp e n t e ig h t years on th e in te n siv e s tu d y of th e fate of d ru g s, or ra th e r o rg an ic c o m p o u n d s in gen eral, in anim als. D u rin g th is tim e he read th e lite ra tu re ex ten siv ely , a n d w ith his re te n tiv e m em o ry he h ad a c q u ire d c o n sid e rab le kno w led g e in b io c h e m istry , p h a rm a co lo g y and p h y siology. In a d d itio n he h a d m ad e m an y influ en tial e x tra m u ra l c o n tacts. M e an w h ile th e p h a rm a c e u tic a l v e n tu re of th e C o m p a n y as a w hole h ad m a tu re d , a n d th e p o ssib ility of a se p ara te d iv isio n w ith its ow n lab o ra to rie s w as u n d e r d iscu ssio n . I t was also necessary to b ro a d e n its in te re sts aw ay fro m th e c o n c e n tra tio n on infective diseases im p o se d by th e w ar years. S p in k s w as w ell aw are o f th e p o ssib ilities fo r his ow n career th a t th is s itu a tio n p re se n te d , and of th e w o rld w id e sh o rta g e of p h a rm a cologists th a t h ad d ev elo p ed . B u t he w as tech n ically still a c h e m ist, w hich in th e d e p a rtm e n ta l clim ate th e n ex istin g d id n o t c o m m e n d h im for a tra n sfe r. F o r th is reason, th e fa r-sig h te d rese a rc h d ire c to r of the D y e stuffs D iv isio n , M r C lifford P aine, w ith th e s u p p o rt of th e research m an a g e r D r W . A. S ex to n , a n d F. L . Rose, su g g ested (not w ith o u t som e b o a rd -lev e l o p p o sitio n ) th a t A lfred sh o u ld re tu rn to u n iv e rsity life to stu d y in an a p p ro p ria te biological d iscip lin e. E arly in 1950 D r H . R. In g (F .R .S . 1951), R ead er in C hem ical P h arm aco lo g y at O x fo rd , was th u s a p p ro a c h e d and he p ro p o se d th a t S p in k s sh o u ld go to W o rc e ste r College. E. G . T . L id d e ll, F .R .S ., th e n P ro fe sso r of P hysiology, initially re c o m m e n d e d a p e rio d o f one year, b u t afte r fu rth e r discu ssio n s and an in terv iew w ith th e P ro v o st, S ir J o h n M a ste rm a n , it was agreed th a t a tw o -y ea r u n d e rg ra d u a te course w o u ld be m o re a p p ro p ria te . So it was th a t A lfred w ith his w ife P a t and a sm all d a u g h te r took up resid en ce in n earb y K id lin g to n w hence he c o m m u te d daily by bicycle. It was no sm all task for som eone now in his th irtie s and used to th e neat divisions of chem ical th in k in g to a d a p t to a co u rse in physiology, b u t A lfred seem ed easily to cope w ith th a t difficulty. H is ow n tu to r recalls the co m p reh en siv en ess and e x h au stiv en ess of his essays, w hile a n o th e r co m m e n te d th a t he hoped A lfred w o u ld sto p w ritin g in the e x am in atio n before he had tire d ou t bo th h im self and th e exam iner! D u rin g th e vacations he w orked in the D e p a rtm e n t of P h arm aco lo g y w here P ro fesso r J. H . B u rn , F .R .S ., offered him h o sp ita lity . A t th a t tim e, B u rn was in te rested in the enzym e m o n o am in e oxidase (M A O ) and suggested a relev an t p ro b le m , w hich S pinks took u p . T h e e x p e rim e n tal w ork was done in th e lab o rato ry of D r H . K. F. B laschko, F .R .S ., and was p u b lish e d (29). It show ed th at th y ro id e cto m y increased th e M A O activity in the liver of a rab b it, and th a t feeding of th y ro id led to a decrease of enzym e activity. T h is was the first tim e such h o rm o n al co n tro l had been d e m o n stra ted . Several c o n tem p o rarie s in clu d in g G . V. R. B orn, F .R .S ., and J. R. V ane, F .R .S ., have recalled the cheerful b u t congested lab o rato ry of the tim e, and have m any rem in iscen ces, especially of B u r n 's h a b it o f tu rn in g u p u n ex p ected ly to see w h at his stu d e n ts w ere d o in g , or th o u g h t th e y w ere doing. It is ev id e n t th a t A lfred en joyed th is p a rt o f his O x fo rd w ork m o re th a n th e p h ysiology co u rse itself, b u t he w o rk ed h a rd , w en t in to th e S chools in J u n e 1953, a n d o b ta in e d a first class degree; a rem a rk a b le ac h ie v e m e n t by any sta n d a rd s. T h e C h a irm a n of th e E x a m in e rs rec o rd e d 'I th in k we all agreed th a t S p in k s p u t up a m o st im p ressiv e a ll-ro u n d p e rfo rm a n c e in all his w ritte n and p ractical w ork. H is " firs t" was o f th a t ty p e -n o t th e ty p e in w h ich h ig h seco n d -class w ork in som e p a rts of th e su b je c t is b alan ced by really b rillia n t w ork in o th e r p a rts of i t '. In c id e n ta lly , it was n ev er th e in te n tio n of th e I.C .I . m a n a g e m e n t th a t A lfred sh o u ld su b m it h im se lf for e x a m in atio n , b u t it w as c h a ra c te ristic of th e m an th a t he in sisted . T h e S p in k s fam ily re tu rn e d in 1953 to th e ir hom e in D isley, a lth o u g h his n o stalgic th o u g h ts of O x fo rd c o n tin u e d , and he alw ays k e p t in close to u c h w ith his fo rm e r colleagues th ere .
B l a c k l e y a n d A l d e r l e y P a r k , T h e re tu rn to B lackley was o p p o rtu n e in m an y w ays. M a n a g e m e n t plans to e sta b lish an in d e p e n d e n t P h a rm a c eu tica ls D iv isio n w ere now well ad vanced, as was th e p o ssib ility of b u ild in g new lab o ra to rie s on a green site to acco m m o d ate the ex ten sio n of th e research facilities seen as essential for th e fu tu re . F o r exam ple, w ith n o tab le ex cep tio n s su ch as the w ork of Jam es R av en to s in association w ith D r C. W . S u ck lin g (F .R .S . 1978) of M o n d D iv isio n of I .C .I ., w h ich led to th e discovery of th e an aesth etic F lu o th a n e , m u ch of th e early pharm aco lo g ical research had been n a rro w ly based, and p e rh a p s in co n seq u en ce it h ad also suffered from a fre q u e n t change of p e rso n n e l. S p in k s 's b rie f was to rem ed y defects such as these, and as a first p rio rity to estab lish a new P h a rm a cology S ection. H e began in c h a ra c te ristic fashion by ad d re ssin g a form al le tte r to the M edical D ire c to r seeking gu id an ce on th e c u rre n t needs for new d ru g s in m edical practice. As a resu lt, he d rew up plans for w ork to be sta rte d on a m u ch b ro a d e r fro n t, and in p a rtic u la r in areas involving c ard io v ascu lar fu n ctio n , th e cen tral n erv o u s system , a n tic o ag u la n ts and d iu re tic s. H e lost no tim e in a c q u irin g a p p a ra tu s and technical assistance, and very soon had e sta b lish e d an e n tirely new range of screen in g tests. A m easu re of his p ersonal c o n trib u tio n w as th e 20 or so v o lu m in o u s d e p a rtm e n ta l re p o rts covering e x p e rim e n tal w ork on th o se topics th a t issued u n d e r his a u th o rsh ip d u rin g th e n ex t fo u r years. T h e y in clu d ed the research w ith his c h em ist colleague D r E. H . P. Y o u n g leading to the discovery of th e novel te rtia ry -a m in o ganglion blocker P e m p id in e (32), for use in h y p e rte n sio n . A t th e tim e, th is new d ru g rep re sen te d a co n sid erab le advance because it p e rm itte d oral a d m in istra tio n , a ro u te th a t had p ro v ed u n reliab le w ith the earlier q u a te rn a ry a m m o n iu m salts.
T h e late r 1950s b ecam e a tim e of even m o re rap id change w ith the d esig n in g and o c c u p a tio n o f th e new lab o ra to rie s at A ld erley P ark in C h e sh ire , and a still fu rth e r in crease in staff n u m b e rs th a t b ro u g h t in, for ex am p le, su ch in d iv id u a ls as D r B rian N e w b o u ld (la ter R esearch D ire c to r of th e P h a rm a c e u tic a ls D iv isio n ) a n d D r J. W . Black (now S ir Jam es Black, F .R .S .) w ho so u g h t a n d fo u n d s u p p o rt for his w ork on (3-rec e p to rs. In all of th ese d e v e lo p m en ts A lfred play ed a p ro m in e n t p a rt, a n d w ith his scientific b a c k g ro u n d a n d g ro w in g a d m in istra tiv e e x p erien ce he w as clearly m ark e d for ra p id p ro m o tio n in th e n o w -fo rm e d P h a rm a c e u tic a ls D iv isio n . In 1961 he received his first sen io r a p p o in t m e n t w h e n u n d e r th e R esearch D ire c to rs h ip of D r W . A. S ex to n he took over m a n a g e m e n t o f th e first B io c h e m istry D e p a rtm e n t. T h is in clu d e d n o t only b io c h e m istry p ro p e r, b u t b iochem ical p h arm aco lo g y and a sizeable n a tu ra l p ro d u c ts g ro u p th a t had b een tra n s fe rre d to A lderley P ark fro m th e 'F r y th e ' L a b o ra to rie s in W elw yn. In necessarily p a rtin g fro m th e close d a y -to -d a y rese a rc h activities of his erstw h ile colleagues, he effectively left b e n c h w ork at th is p o in t fo r th e rest of his career, b u t, ty p ically , he se ttle d into his new p o st as th o u g h he h ad alw ays b een there. As a m an a g e r, he soon d e m o n s tra te d his flair for p ro v id in g an in c o m p a r able in te lle c tu a l a tm o sp h e re w ith p len ty of open d iscussion, b ro a d vision, and a degree of c a n d o u r th a t co u ld so m etim es be d ev astatin g . B ut above all, th e re w as a sp irit of good fun and en th u sia sm , w hile a sense of discip lin e and d ire c tio n still rem a in e d . It was at th is tim e also th a t A lfred began to show his gift for c h a irm a n sh ip . T h is was so m e th in g he obviously enjoyed and excelled in, w ith his ability to p resid e over lengthy in te rd isc ip lin a ry g a th e rin g s in w hich p e rh a p s m an y c o n tra ry view s had b een ex p ressed , yet to com e up at the e n d w ith a clearcu t definitive s ta te m e n t of the situ a tio n , and th a t often w ith o u t a note before him . It was in evitable th a t b io ch e m istry w o u ld n o t keep h im for long, and w ith the re tire m e n t of D r S ex to n in 1966 he was p ro m o te d R esearch D ire c to r and th e n D e p u ty C h a irm a n , answ erable directly to th e D ivisional C h a irm a n , M r S. H o w a rd . In this p o sitio n he confirm ed all th e earlier im p ressio n s of b eing a first-class a d m in is tra to r at co m p an y level, and co u p led w ith his h igh scientific ability few of his colleagues w ere su rp rise d w hen in 1970 he succeeded J. D . Rose, F .R .S ., on th e I.C .I. M ain B oard, resp o n sib le for R esearch and D e v e lo p m e n t in th e w hole of the org an izatio n . S p in k s was n o t, as D r A. R o b e rtso n , a n o th e r colleague on th e I .C .I . b o a rd , has rec o rd e d , given to p o litical m an o e u v res b u t p re fe rre d to let th e facts speak for th em selv es. N e v e rth e le ss he h ad a finely tu n e d sense of w h at w as p ossible in given c irc u m stan c e s and was n o t one to lead charges against im m o v ab le objects.
L ike m o st m e m b e rs of th e I .C .I . b o a rd , S p in k s w as assigned special resp o n sib ilitie s in a d d itio n to th a t for th e overall care o f th e b u sin ess; th ese in clu d e d , d u rin g th e co u rse of his tim e in office, th o se for P h a rm a c eu tica ls, N o b e l and A g ric u ltu ra l D ivisio n s, as well as for P la n t P ro te c tio n L td . H e also co v ered C o m p a n y in te re sts in c e rtain c o u n trie s overseas, and th e e x p erien ce and c o n ta c ts th a t he gained th ro u g h th ese v aried tasks served h im well in th e p u b lic d u tie s he was in due course called u p o n to sh o u ld e r. I t m ay seem su rp risin g th a t a m an w ho, as his secretary L a u rie L in n recalls, alw ays felt an u p lift of his sp irits at th e p ro sp e c t o f v isitin g In d ia sh o u ld also d erive satisfactio n fro m w o rk in g in S o u th A frica, w h ich was am o n g his I .C .I . te rrito ria l resp o n sib ilitie s. B ut, c h aracteristically , he did n o t sh irk a d u ty th a t involved h im in c o n tro versy. A lth o u g h very critical of som e of th e political a n d com m ercial co n d itio n s th a t existed in S o u th A frica, he believed stro n g ly th a t I .C .I .'s p resen ce th e re was in th e b e st in te rests of all S o u th A fricans and o f th e I.C .I . g ro u p as a w hole. S p in k s show ed a deep co n cern for th e level of p a y m e n t and co n d itio n s of black em ployees and took an active p a rt in in tro d u c in g a unified pay scale fo r all em ployees irre sp e c tiv e of c o lo u r or race.
S pinks w elcom ed th e o p p o rtu n ity th a t his resp o n sib ility for th e P h a rm a c eu tica ls D iv isio n in p a rtic u la r gave h im to m ain ta in close to u c h w ith d e v e lo p m en ts in th e lab o rato ries. D r F re e d m a n , the D ire c to r of I .C .I .'s p h a rm a ce u tic a l lab o rato ries in th e U .S .A ., w h ich S pinks was largely in stru m e n ta l in se ttin g u p , ex plained the n a tu re o f S p in k s 's in te re st thu s:
'H is desire to know the p a rtic u la rs of new findings fro m th e lab o rato ries did no t issue from any in te n t to offer advice g ra tu ito u sly b u t ra th e r from g e n u in e d elig h t in know ing. A long w ith en th u sia sm he was ever a realist. H e did n o t forget along the w ay th a t we do research because we do n o t know . A lf knew a g reat deal in d eed b u t he n ev er hid w h at he did n o t know .... H e h ad a clear a p p re c ia tio n of th e u n c e rtain tie s of research and w ished to be assu red th a t those d ire c tly resp o n sib le reco g n ized sticky p ro b le m s a n d w ere p re p a re d to act a c c o rd in g ly .'
S p in k s w as in d e e d well en d o w e d by in te lle c t and te m p e ra m e n t to be, as rese a rc h d ire c to r of I .C .I ., th e lead er o f a large in te rn a tio n a l research o rg an iz atio n . H e believ ed p a ssio n a te ly in th e value o f rese a rc h an d , w ell u n d e rs ta n d in g its p o te n tia l an d lim ita tio n s in a b u sin e ss e n v iro n m e n t, w as able to c h a m p io n it c o n sisten tly an d effectively in th e b o a rd room . T h o u g h a p ra g m a tist, w ith little tim e fo r th e o ry a n d n o t a p a rtic u la rly orig in al th in k e r, S p in k s read ily reco g n ized a n d en c o u ra g e d original ideas and freely len t his e x p erien ce and a u th o rity to p ro v id e a m ec h a n ism for te stin g an d , if a p p ro p ria te , im p le m e n tin g th e m . H e knew full well th a t scien tists at th e b e n c h are th e d riv in g force in research. H e m ade tim e to m ee t th e m , en joyed th e ir c o m p a n y an d rarely left w ith o u t th e ir feeling en c o u ra g e d by his visit an d , as D r A n th o n y W illb o u rn , fo rm erly d ire c to r for rese a rc h of I .C .I .'s P lastics d ivision, w rites: 'H e did n o t have m u c h tim e fo r th o se w ho he saw to be inefficient and indecisive or, w o rst o f all, p ro fessio n ally in a d e q u a te b u t w h en he was satisfied th a t a p e rso n or cause m e rite d s u p p o rt he w as g e n e ro u s w ith his in te re st, tim e and e ffo rt'. In th is c o n te x t S p in k s was a stro n g s u p p o rte r of th e 'scientific la d d e r' th ro u g h w h ich especially creativ e scien tists co u ld p ro g re ss in salary and sta tu s w ith o u t h av in g to assum e m an ag erial resp o n sib ilitie s.
T h o u g h in te re ste d alm ost to obsession in th e biological sectors he did n o t neglect to s u p p o rt rese a rc h in th e m an y o th e r fields in w h ich I.C .I. was active. W hile e sp o u sin g an in d e p e n d e n t outlook in overseas research d e p a rtm e n ts he also e n co u rag ed c o lla b o ra tio n and a free in te rac tio n b etw een all I .C .I .'s scientists. A t a tim e w hen the p rev ailin g drive was to even larg er p la n ts for co m m o d ity p ro d u c ts, S pinks, p e rh a p s because of p e rc e p tio n s fro m th e p h a rm a ce u tic a ls in d u stry , was one o f the few w ho recognized th e n eed fo r d istin ctiv e p ro d u c ts and he e n c o u rag ed research into speciality chem icals of h igh ad d ed value, for exam ple in plastics and com posites. H is su p p o rt for co al-b ased tech n o lo g y in S o u th A frica and for single-cell p ro te in , w hich by no m eans enjoyed universal ap p ro b a tio n at sen io r levels of th e C o m p an y , w ere very influential in h aving these p ro je c ts a p p ro v e d . In d e e d he w o u ld back th e m o st a d v e n tu ro u s p ro ject, and n o t only in tech n o lo g y p ro v id e d th a t he th o u g h t it deserving, b u t he never a tte m p te d to dissociate h im self if the o u tco m e was less th an successful. W h en I .C .I .'s P ain ts D ivisio n d ecid ed to set up an in te r natio n al chain o f in te g rate d hom e d ecor stores (u n d e r th e nam e 'C h o ice') S pinks su p p o rte d it as an exercise in com m ercial research and a p o ten tially p rofitable strategy. H ow ever, the d ep ressio n of th e m id-1970s and need for capital for o th e r p u rp o se s led to the a b a n d o n m e n t of the p ro ject and the sale of the stores. H is c h aracteristic c o m m en t was: 'W ell, we knew it was an ex p e rim e n t and we accepted the risks; we c a n 't win th em all'.
As a p h arm a co lo g ist, S p in k s was p a rtic u la rly sensitive to th e p o te n tia l d an g ers o f in tro d u c in g chem icals into th e e n v iro n m e n t. T y p ic a l of his c o n c ern was his resp o n se (w ith w hich th e I .C .I . a u th o rs o f th is m e m o ir w ere b o th closely involved) to the u n e x p e cte d fin d in g th a t vinyl c h lo rid e is a carcin o g en . R ecognizing th e im p o ssib ility of e sta b lish in g quick ly by e x p e rim e n t w h e th e r any o f th e m an y th o u sa n d s o f c o m p o u n d s th a t w ere used or m ad e in I.C .I . w ere conceivably p o te n tia l carcin o g en s, S p in k s set up, as an im m ed ia te p re c a u tio n a ry m easu re, a w o rk in g p a rty w ith th e rem it to review every one o f th ese chem icals in th e lig h t o f know ledge of relatio n s b e tw e en chem ical s tru c tu re and c a rc in o g e n ic -m u ta g e n ic p o ten tia l. H e increased th e effort on s h o rt-te rm tests vitro for m u ta g e n ic ity w ith in I .C .I ., and largely as a resu lt of his s u p p o rt th e C o m p a n y has m ade very significant c o n trib u tio n s in th is field. T h ird ly , he e sta b lish e d a m u ltid isc ip lin a ry team w ith th e re sp o n sib ility of k eeping u n d e r c o n tin u a l review all available in fo rm a tio n th a t m ig h t have a b e a rin g on th e possible m u ta g e n ic o r carcin o g en ic risk o f chem icals th a t w ere c u rre n tly m ade, o r p ro p o se d to be m ade, by I.C .I . and to give advice to o p e ra tin g u n its. T h is th re e fo ld a p p ro a c h , in th e c o n te x t o f th e in ten siv e toxicological screen in g given to all new chem icals m ade in I .C .I ., was a p ro m p t, p ractical and im aginative resp o n se to a tech n ically difficult p ro b le m . S p ih k s 's counsel in m a tte rs p u b lic and p riv a te, reco g n ized by his a p p o in tm e n t as C .B .E . in 1978, becam e in creasin g ly in d e m a n d and he resp o n d e d gen ero u sly , so m etim es o v erlo ad in g h im se lf b e y o n d his cap ac ity to c o n trib u te as well as he w ould have w ished. It was th ere fo re no s u rp rise to find him a p p o in te d on his re tire m e n t fro m I.C .I . in 1979 to th e R oyal C o m m issio n on E n v iro n m e n ta l P o llu tio n . O f his w ork on th a t C o m m issio n its C h a irm a n , P ro fesso r T . R. E. (now S ir R ich ard ) S o u th w o o d , F .R .S ., w rites: 'H e h ad a real co n cern for c o m b in in g p rofitable in d u stry w ith real p ro te c tio n of th e e n v iro n m e n t and was im p a tie n t of b ad p ractice and special p lead in g w ra p p e d in th e guise of c o m p etitiv e n e e d s '. A nd P ro fesso r S o u th w o o d e n c ap su late d one of S p in k s 's m o st e n d e arin g qualities in rem a rk in g th a t he h ad a very real in te rest in th o se w ith w hom he sat ro u n d the table. B ut it was u n d o u b ted ly in th e A dviso ry C ouncil for A p p lied R esearch and D e v e lo p m en t (A C A R D ), of w hich he was a fo u n d er m e m b e r (1976) and later C h a irm a n (1980), and in th e A dvisory B oard for th e R esearch C o uncils (A B R C ) (1970) th a t S p in k s m ade his g rea test im p act on science policy. O f his w ork in these o rg an izatio n s S ir Alex M e rriso n , F .R .S ., w rites: 'In A B R C he was invaluable as an in d e p e n d e n t o b serv er and c o m m e n ta to r on science w hich was rig h t o u tsid e his ow n speciality, and his c o m m en ts w ere no t only p ercep tiv e b u t sensible .... T h e re can be no d o u b t th a t u n d e r his c h a irm a n sh ip A C A R D grew in sta tu re and effectiveness .... H is last m ajor c o n trib u tio n th a t I saw was the J o in t A C A R D /A B R C /R o y a l Society w orking p a rty on bio tech n o lo g y (w hich becam e k n o w n as th e S p in k s R e p o rt) and his p leasu re w ith w h at th e R esearch C o u n c ils w ere d o in g in th is field and his d isp le a su re at w h at he saw as th e G o v e rn m e n t's w eak a n d very ta rd y reactio n , b o th of w h ich he was very read y to c o m m e n t o n . ' In 1979 S p in k s was in v ite d to jo in th e B oard of D u n lo p to e n su re th a t th e C o m p a n y k e p t a b re a st at B oard level o f w h at w as h a p p e n in g in the sciences. B ut, as S ir C a m p b e ll F ra se r, c h a irm a n of D u n lo p , fu rth e r recalled, th a t w as n o t th e lim it of his c o n trib u tio n : '. . . we also d iscovered th a t we h ad tak e n on an e m in e n tly w ise, sh rew d a n d ex p erien ced b u sin e ssm a n w ho c o u ld read a balan ce sh eet as easily ds a D N A helix. W e fo u n d h im -a n d he w as-a kin d ly m an , firm b u t g en tle, co n scien tio u s and full o f f u n .' A m o n g rela te d activities, S p in k s was for som e tim e a m e m b e r o f th e C h e m is try C o m m itte e and of th e Biology C o m m itte e s and th e C hem ical D efen ce A dviso ry B oard o f the C hem ical D efence E s ta b lish m en t, o f th e C o u n cil of Im p e ria l C ollege and o f the L aw es A g ric u l tu ra l T r u s t C o m m itte e . In 1980 he was also a p p o in te d C h a irm a n of C h a rte r C o n so lid a ted , and a D ire c to r of Jo h n so n M a tth e y p .l.c. H a d he now b een afforded th e fu rth e r years of life th a t he m ig h t co n fidently have ex p ected , th ere is no d o u b t th a t A lfred S p in k s w o u ld have gone on to re n d e r even g re a te r services to th e causes of science and tech nology, and at th e h ig h est n atio n al level. B ut it was no t to be, and it was w ith a feeling of shock th a t frie n d s and colleagues learn ed late in 1981 o f the illness, k now n only to few, th a t had o v ersh ad o w ed his last years. O ne can only sp ecu late on w h at m ig h t have been achieved had he lived even the accep ted span.
S o c i e t y a n d a c a d e m i c i n t e r e s t s A lfre d 's m u ltid isc ip lin a ry career was reflected in his m em b e rsh ip of learn ed societies, b u t d esp ite th e in creasin g co m m itm en ts of his in d u stria l life, th is was n o t lim ited to m ere a tte n d an c e at m eetings and an occasional p u b lic a tio n . L ike m o st a sp irin g y o u n g chem ists he jo in e d the C hem ical Society d u rin g his s tu d e n t years, b u t w artim e restrictio n s lim ited his early activities in this d ire c tio n . H is form al em ergence as a biologist in 1952 ch an g ed th e p a tte rn . H e jo in e d th e B ritish P h a rm a cological Society and took an im m ed iate p a rtic u la r in te rest in its new ly lau n ch ed Jo u rn a l, serving for m any years as a w orking m em b e r of its editorial b o ard . H e was also an active m em b e r of the B iochem ical Society, the P hysiological Society, th e E u ro p e an Society for the S tu d y of D ru g T o x ic ity and th e A ssociation for the S tu d y of A nim al B ehaviour, as well as b ein g a F ellow of the Royal In stitu te of C h e m istry , the Royal Society of A rts, the In stitu te of Biology, the In stitu te of D irec to rs, and of Im p e ria l C ollege, L o n d o n , w here he was also a G o v ern o r. B ut w ith o u t d o u b t, A lfred deriv ed the g reatest pleasure from his re tu rn to the affairs of the C hem ical Society, w hen he was elected first to C ouncil (1977) and th en as P re sid e n t (1979) . H e th ere b y had th e d istin ctio n of being the last p e rso n to h o ld th is office in th e 140 year h isto ry o f th e Society, an d of p lay in g an im p o rta n t role in th e m e rg e r w ith th e R oyal I n s titu te of C h e m istry and th e g ra n t o f a c h a rte r to fo rm th e new R oyal S ociety of C h e m istry (1981) . In th e sam e year, th e U n iv e rsity o f Sheffield c o n fe rre d on h im th e h o n o ra ry degree of D .S c . in c h e m istry . A ll th ese e x tra m u ra l in te re sts e n ta ile d a b u sy life o f p u b lic speaking, at w h ic h he excelled, in c lu d in g su ch d istin c tio n s as th e H u r te r M e m o ria l (41) an d L is te r (46) L e c tu re s of th e S ociety o f C hem ical In d u s try , th e J e p h c o tt L e c tu re of th e R oyal S ociety of M e d ic in e (43), a n d th e P h ilip s L e c tu re o f th e R oyal S ociety (51), w h ich he gave at a tim e w hen he had b eco m e aw are (b u t few o th ers knew ) of th e serious n a tu re of his im p e n d in g illness: tru ly a rem ark ab le and ty p ically b rav e final g estu re. A bove all, he was co n sisten t and co n sisten tly th e sam e to all m en. T h e reserve alone was a b sen t in his dealings w ith fam ily and close frien d s. O n e co u ld q u ite sim ply rely on A lfred. T h a t very m an y d id is show n by th e large n u m b e r of th o se w ho now so o b v io u sly m iss him . H e seem ed to be d riv e n on by tw o th in g s in a so m ew h at rare a d m ix tu re . H e believed in fair play and he so u g h t p e rfe c tio n . H is fairness was obvious to all w ho dealt w ith h im . H e m et th e w o rld , and e x p ected th e w o rld to c o n d u c t its affairs, w ith frie n d sh ip and w ith h o n esty . H e was ap p alled w h en th ese did n o t existoften b ein g d riv e n in p riv ate to th e use of old fash io n ed w o rd s to m ark th e absence o f old fash io n ed values. H is a ttitu d e w on m an y frie n d s b ecause he w as at h e a rt alw ays a su p rem ely co m p an io n ab le m an , n ever h a p p ie r th a n w h en , as m ostly h a p p e n ed , a technical association rip e n e d in to a perso n al frie n d sh ip . B ut w h at of th e p erfection? H e w as g ifted w ith a quick in tellect and capacious m em o ry b u t su p p le m e n te d b o th by h a rd w ork. In all he was a fo rm id ab le c h a ra c te r w ho co uld at tim es, or on first acq u ain tan ce, seem so m ew h at fo rb id d in g . F o rtu n a te ly his in h e re n t frien d lin ess, m o d esty and sense o f fun soon set th in g s in o rd er. H e was in every sense a big m an , b u t n o t a heavy m an . O ne read ily forgave him w hen he was rig h t b u t n o t on eself for b ein g w rong. Science, scien tists and pu b lic affairs m ea n t m u ch to h im -b u t no t all. H e h ad a p assionate reverence for the E n g lish language in all m edia. H e was w idely read and tra v e lle d , loved m u sic and th e a rts, was a keen p h o to g ra p h e r and e n th u sia stic g a rd e n e r, alw ays of c o u rse in search of p e rfe c tio n b u t h ere w ith c o m m u n ic a b le e n th u s ia sm a n d a lig h t to u c h -any cu p s or m edals w ere k e p t in th e back room .
H e en jo y ed life to th e full an d above all d e lig h te d in th e p riv a te p lea su res of a su p re m e ly h a p p y fam ily. H e w as d e v o te d to his wife, c h ild re n , g ra n d c h ild re n a n d p a re n ts , all of w h o m su rv iv e h im a n d all of w h o m , in th e ir d iffe re n t w ays, w ere b o th d e v o te d to h im and su p p o rte d h im th ro u g h o u t th e m assive a c h ie v e m e n t o f his p u b lic career. T h o se m an y w ho knew D r S p in k s in p u b lic w ere m o stly g rate fu l. T h o s e few w ho knew A lfred in p riv a te am o n g st his fam ily w ere in v ariab ly d elig h ted . H e re w as th e b est life has to offer. H is m arriag e in 1946 to P a tric ia K iln e r was an o u tsta n d in g ly h a p p y one. T h e ir d e lig h t in th e ir c h ild re n and g ra n d c h ild re n w as ob v io u s to all. T h e r e is at least th e c o n so latio n for all th o se w ho so clearly re g re t th e relativ e b re v ity o f A lfred S p in k s 's life th a t such p u b lic d istin c tio n was m a tc h e d by su ch p riv a te h a p p in e ss.
A c k n o w l e d g e m e n t s T h e p re p a ra tio n of th is m em o ir was orig in ally u n d e rta k e n by P ro fesso r A. W . J o h n so n , F .R .S ., alone. H is u n tim e ly d e a th in D e c e m b e r 1982 left th e task u n fin ish ed , b u t n o t before he h ad g a th e red a g reat deal of m ate ria l and h a d in d ee d m ade a s ta rt on a d ra ft m a n u sc rip t. T h e new a u th o rs w ho took over fro m th is p o in t w ish th ere fo re , first of all, to acknow ledge th e ir in d e b te d n e ss to th e solid fo u n d a tio n laid by A lan. T h e y fo u n d , for exam ple, th a t in a d d itio n to p erso n al visits and d iscussions, he h ad sen t lette rs to w ell over a h u n d re d relatives, frien d s and colleagues of A lf S pinks, and in all w alks of life. A lm ost all had rep lied , som e at co n sid erab le len g th . T h e m ag n itu d e of the response in itself c o n stitu te d a rem ark ab le trib u te to a rem ark ab le m an. A lan w ould u n d o u b te d ly have w ished to ex p ress his g ratefu l th an k s to these w illing c o rre sp o n d e n ts and to those w ho fo u n d tim e to talk to him . It is not p ro p o se d to nam e th em all ind iv id u ally , b u t m any will recognize the su b stan ce of th e ir c o m m e n ts in th e m em o ir. O th e rs w ho are q u o ted v e rb a tim are, how ever, acknow ledged in th e text. U n fo rtu n a te ly it has p ro v ed im possib le to m ake use of m ore th an a fractio n o f the total in fo rm a tio n in th e space available, and selection has no t been easy. B ecause of th e n a tu re and p u rp o se of the Royal Society it was in the event co n sid ered b e tte r to give p reced en ce to th e p io n eerin g c o n trib u tio n s m ade by A lfred in the ap p licatio n of scientific m eth o d s to m o d ern p h arm aceu tical research in its form ative years, ra th e r th an his later life as a high b u sin ess executive and p u b lic figure w hen he was able to use to the full his su p e rb qualities for org an izatio n and ad m in istra tio n . In a sense the one led to th e o th er. It is h o p ed , how ever, th a t the eventual selection of m ate ria l will have gone som e w ay to b rin g o u t th e total c h a ra c te r of the m an. T h e final c h a p te r p ro v id e s a m o re p e rso n a l a p p re c ia tio n of A lfred S p in k s. 
